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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an org. 
electroluminescent element of high luminous efficiency 
and high effective life using a specific element 
comprising a substrate layer, a light transmission 
electrode layer, a functional optoelectronic layer, and a 
second electrode. 

SOLUTION: This org. electroluminescent element is 
equipped with a substrate layer 1 (a), a first light 
transmission electrode layer 2 (b), one or more 
functional optoelectronic layers (c) [a layer contg. one or 
more materials selected from the group consisting of 
one or more p-type org. materials 31 having one or more 
singlet states and one or more triplet states (described 
as singlet and triplet state hereunder) (1), luminous 
material 32 contg. one or more org. metal complexes 
comprising a rare earth metal ion in discharged state and 
an org. ligand in singlet and triplet state (2), and one or 
more n-type org. materials 33 in singlet and triplet state 
(3)1 and a second electrode 4 (d), and the triplet 

condition of the lowest energy of the ligand is positioned in a lower level than the triplet state 
of the lowest energy of at least one of the n-type or p-type org. material and positioned in a 
higher level than the rare earth metal ion in discharged state. 
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KV-M T&D. faE3&±S&Jil--f*>©Sg#tt:i- 
nt^A (III)-7x^->hDU>- FU-T-y-f^h 
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i •z>&>±<o-m.mvtm&£tfi ^k±©=sjs«si*«- 
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*t*d. R2^cf s SST*^JS-&tr«, 3--^h> 
7 7 y -f ;p h u 7^^- n - y -t^T-fe h Mf t f a) 

7. 7-v?^?;W-l, 1, 1, 2, 2, 3, 3-^7" 
^7;^n-4, 6-^-^^>5?^->(fod) *<#£>n 
Efi^tLT®a^te©i3-i7^h>tt3- (HJ 
7J^D^?;i/t Fu3ris*TU» -1-13>7)V? 

[0 04 6] mz&%}tt%±mo*-u- hmfc&mm* 
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E&?Li *U E&^L. tfn'j>Kfe 

feJ;tfi;7i^-xmv'H, 7;V*;W-, 7 
M;i/7ir;i/- 1 i5<t^7x-;p-75>. &s>m: 

i0 7)V*)V~. 7)V*)V7^—)V-. 45«t«7xr:^-/ls 

li, 2, 2' -etfU-7>. 2, 2', 6, 2' -xJP 
bfU-7>, 1. 10-7it>HDU >£>£tfN. N, 
N ' , N' -fh7^f;H?V> -775>:fe,ktf^ 
©Sfag^T?**. 

[0 0 4 7] ±mft±m&m®#<Dmmi.2 owxz 

#>*>£E<£^«. flJAtf. i77xn;i/7S>-2-*;i- 
#>glifctt> s 7x-;l.75>- 2, 2' -i?j])VX> 

ot>)]s&>m. s:e»c;ic7x^->hDij>(pheD). if tr 

U 5? Xbipy) *± tf U S J >T 35 -5. Cin S ©BB& 
[0 0 4 8] /hS^tt»HSS:«-r.5^Jlld^V-H» 

30 <kmt7)lS.-V&. Vif*->7A. *«fcCXV^->7 
Tfe^). DM*J:(^n^©gti^a[d^. a**^. * 

[0049] *±s&jR$i#wu ^nifr^si5!-r^c 
±&<D 2 •s>©^»*^L.T#-©tt®^$^-r 

40 5. 

[0 0 5 0] ATJSTjSr^^a-r-SIS©-)!^^ 

pseK.cgiDDLfcmjE*tm^©H<iSiSAfc«^(cBij!S 

[0 0 5 1] lEatm^ ©»§•&«, Pl$iij:n 
50 5. f?*££©l!5lC;mti£n-5I*;i^E,. t 
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sns : 

E,«. =I-P. -A-P- = I-A-2P 
±5£K:fel<>-C. IHaE&0*#0ft^*>ft^:M'¥ 

eme.J4ia{^L.^t^-rc4:*i-c# 

•5. 

[o o 5 2) ^©sse^ofcdt. tfl^roiEi^ 

$>s«-&c:tt. ^«^©m5a«ic«p&ftae#siat£ 
*s.n-5. s^. cn&©tti§jcf4. ^fiv^;ncae 

■ *t^sn. «a*ta#»H«pic*^Ti4Ti «si ±0 

[0 0 5 3] cn^©ag«Hf4fi-<r©^Jt^ftbT 

cn?»cDBji!iaettsif4aeTtii?«n-5o ^am-sii 
ffTa&-s»-&ic»4. — muafiwsKfeu unborn 

^*«J:^jE?L©Xbr>^WPafe^^lct4. =S^a 

x*;i^-tt(cgj£njfg-r&S$§-&t;:f4, Hfifliae^- 
a^was^^-a^ae^osws^ic^ 

-5. 

«si^©a#ii#f4s±3nTv^. c©3aac«to, 
ae$nfcT> #ag©#ifrf4««e>Tg<. ^jit^t 

. ttsid^sjetti8^©ttits^j4, -tngrastitsn 

T45D. ffig>TfiV»fi«, «Atf. a?ft^©SST'J 

[0 0 5 5] tt*&ffi£J:«*mED t4-fi^«SI©* 
SffJfflLTfcD. SoT»*tI^. BBOOtttlLED T 
14. Sffi©«|fffilraA5nfcjEa^4:C;m : ?l4. pS! 

©xt^ vu)vs.*\L>h%=i-T!\%. &&o>tmnMifi 
tf=mm&mz t *>\z3L*)\,*-m\zm&vzz>m&\z 

{4. d©iolCLTl : 3©Jt^©— Ma&F&.fctf 

HM^ae^^u. *v^Tcn^©as : F»4M^'p : sr 

l4-£-©X*;i^-:&,fclXXfc:>£. fiX^^-W-^ 
©tel^xu* HDjP5^-fe> US y?%Tlz5-iLZ>. 
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[0 0 5 6] ^3fcSW©d©<t3^Xl/i7 hDM^t 

£8&$<p,.. *i^j«L&afiT!i«ttita»*ec-r 

[0 0 5 7] «oT, tt*&fSlCJ:.5XWr hDM* 

•t > v mT<D®<£<Dttftv>m-er£\zi:z>-£%imz «..= 

<*>,,. 0.25*, .< TgbSftS. S;«P©#&0.25»4— S 
10 «Bfi^©£j&^£#ftLfcfe©T»*. 

[0 0 5 8] ffioT, ff»^*J:ZXaiB? : ©ftl*«g*« 
**ffjR 1 TigC£«-&fc{4. aE*ftfliK:*JtS««LE 
D ©£3fc8»s©S8&8)±B»425Xfcfc.5. Sfcfegffi©LE 
D ©S-&©±Kf4. — 2«afiT©*#iS:$fj®£££D 

[0059] *sswtw*^Tt4, nasae?- 

[0 0 6 0] n^XJ4p^©^«#a#;X 

20 «*«a^#*, «p^;i/©Sfflttffis*r«*±s^ 

(Sit*) IfctS&JS'f *>©«<£» 

mi^;w4. ^siEfi^©-a««sg2fe^HS«ttSi«t 

at*f&i©^ffd t ec?>::tf4*0#^:^. ;rn6©#± 

i>\ *«ffi&^©gfi^a«ttt&fc&fc#iiil©»±S& 
R-f *>©|5ctti i"*;i^©x*.;i^— ©^fr*«ff^$n 

30 [0061] z.<DtfUamz9f-®2nrcx*)V¥-&n 

14. Ha«ae^F*?iJfflUT^3tSl3t-^^t*tT#.£. < i; 

ClC&ttte, a*©$m©HaW*tg#S 

&W\Z&VZ$tft<Dm?).-£;t}i£Z>m.mzt-2TmSfc<D 

«x*;i^-#&©«e*HiTl4fc<, ffiMW&BT* 

-5. 

[0 0 6 2] mTFtiE7Li:©H^lC<fcoT6«56n5 
HS^«||{4, E^©HS««SI«t 0 ±^lC&gl,T 
Vi-5i&M*t&-5. cni4, -?"OTJ4^:Vi^JCl4. Efi 
4? ^©x^;m=-©^ff*^pI^tft-5^6T*S. C 
nS©£#aWc$ftTV>S*§-&fcr4, 3&±S&Ji$i# 

©^t4pj^^ir^^n^Ha^as^© v^yf 
tLTf\?m-rzo z\np>om&<Dm : f-%>mm'%\z*.z 

<t5^t*«Tt, Eu (ttfa) . phenRt/T 

b (benz)sbipyj ®m-a\Zttift7 0%T$>2>. 

[0063] *%mz*>wzttno>m&t>it\zjL?Tn 

<Pel=4>/ec 0. 2 5 r • 1 c op I e I S 1 + <J> r e c 0. 75 
i iltpipl nil 

so lmBomu-mmm^a^^m^zmt^o-v^ 
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[0 0 6 4] *moiw^ hn;j/5^-fe>h^ii. 
liSn, *^-#©Jl©#»©S«HC6!ijg£nfcH£ 

«ffi*#-r^g#©g*jcffijfewttt«-r?.. rout 

•5. 

[0 0 6 5] &mme>Jimxis>7 hu)m*y±>bm 
* 5» -fe > h M©^»fcSB?!f 2. r £ #r 2 z>m 

[0 0 6 6] SI : Tt » >Ti • : H*4UftB?)2£ 
tLTn^Jl^tC&irr*©-!*, nISlJaS?H77 

0 2 :Ti • <Ti ■ : HttJBBSTK^tbTpS^ 

±S£Jl*§fc£^*bTV>S&g#&.5. ffioT> C© 
m-S-tCU> T, » >Ti 1 Ti&*. 
[0 0 6 7] 03 : Ti » =Ti ■ : HMSig^tep 

^)IRtfn^©M#©fc#>J;:ftlit-r5©-e, £©m# 

£S1fi$>2>. C ©*&£«. Ti » >Ti 1 JfctfTi • 

>Ti 1 -efc*. -a««sg, =mm#m. xfcfcttttw 

JI©iElt&fi:BttHaLfc{t-S-!&©®JRX^^ h^Xtt 
[0 0 6 8] *tc*5!WS*JSCT*J;a:itew»co^T 
5£SS0S1 

S«J7 0 r pmT(Hlfe$ii--5Ctt«fcO. I TOfti^7 
X*«IC^©jg^®^SS$1i:fc : lml©PVK 
UD^>1f>qi©2%^tbT) ; lml©PBD 
(^no^>if>*©l XMitT) ; 0. 1ml© 
Eu (ttfa)sphen (^DD^>1?>tp© 1 L- 
T) . &mWZ. mom2\±mi 0 0nmT*ofc. & 
JP£ 2 0 nm©j3;l/J")AiSS 1 0 s 5 U/t— 
;H~:felr>TM*Sif«;*-8\ 2 0 0 nm©7;P 

SzOATSIbfc. «ig©iEffi*ITO{Cgl^U ft 

[0069] *MW2 



(8) W8-3 19482 

14 

mi 0 r pmT|Hie$-ar^^tJC<J;D, ITOtS^5 
Xlfil:^©I^i*tt3tfc : lmlOPVK W 
DD^>t>>f0 2 SSjg&tLT) ; lmlOPBD 
(^□D^>-{f>if>©l Sgjg&tUT) ; 0. 1ml© 
Tb (benz) s bipy 2 (v^M75KfOUS« 

tit) . <&mwz. mmmzitmi 0 onm?$^ 

fc. JPS 2 0 nm©2j;io">Afi8j£ 1 0" 6 5 

•J /WHc£^TSffi*BtSii\ #1^-Vm2 2 0 0 nm 

[0 0 7 0] S£fef93 
*3 1 0" s 5 U/t— JMC*V»T, I TO»fi»77Sfii 
»C. ^Sr^©Jg^T§HB*a$-B-fc : TPDS 5 0 nm 
©«©JP£3;T. IE?l©ag#£LT ; Eu (ttfa)sphen 
*mytM$UlUT : A 1 q, £mTp©^#£LT ; 2 0 
nmO*^->i?A^ir;2 0 0nm©7JPSxC7A&m 
®£LT. ®g©IE&£ I TOC»S£L. 

7 VK±©«ffiJC*ViTSn, ^ntti-ntf^A©# 

[0 0 7 1] *JS*f?4 
» 1 0" s 5 /MC43V>T, I TO«g^7Xi«± 
fc> jf £*©!@J¥Tmffi*«$-frfc :TPDS50nm 
©Jf©JP££-C> IE?L©ag#£:LT ; Eu (ttfa) 3 phen 
tPBDtSl : 2 5©ifcTiI£U;fc ! S>©£5 0nm© 
JI©JP3£-C> ?^«fitt/T;Alq s £3 5nm© 
Jf©J?33iT, Sf©i#tLT: 2 0nm©Mv"> 
50 Afccfctf 2 0 0 nm©y;i/5XC7A^metbT. 

WS^fi©;V5^yfe>X3^7 VBU©®E 

[0072] mrn&5 

ft 1 0- 6 S U/t-;Mc4sV»T, I TO»®7tf7X*«± 
JC. Mttomff-cmMmklS^rz. : TPD$50nm 
®^©^^*T> IE?L©^#:tbT ; Eu (ttfa)jphen 
S3 0nmfflI©f3ST. 563fc$mt LT ; A 1 q 8 
40 S 3 0 nm©I©f SiT, if Offri LT ; 2 0 n 
m©;fr;l'->'£A:fc<fctf 2 0 Onm©?^?^^^ 
tl/T. Hil©]Effi^ I TOIC^U Mm&tDlzsV 
AfcSSebfc«^tC ^^)V^e©^5^yt>Xdtl 

3 v£t±©^BEtc*viTisn, cnaa-Dt:^©^ 

[0 0 7 3] *JSW6 
J8 1 0" 6 5 U/t— ;HC*ViT, I TO«fi^7X*S± 
IC, g^©)@^-C^ti*a$1i-fc :TPDSr50nm 
©Jf©^£2re, iE?l©3ffri:LT ; Eu (ttfa)sphen 
50 *3 0nm©I©fSiT. %7tt*»tLT ; Al q 3 
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£5 0 nm©H©Jf SST, M=F<omt^tVX ; 2 On 
m©*;Wv">A* < tt;2 0 0 nmCT^S^A^iS 
tVT. milCDIEffiSr I TOtS^U. 

5 *y -fe:>Xtt3.-a fcf^A©^^ ><Dfrfr*>mf& 

[0074] mm 

mi 0 r prnTBg^-tt-S^ttCkO. I TOfel^J? 
X*«t£&©S^3£&;t£-frfc : lmlOPVK 
na^>lf>^©2%^tLT) ; lmlCPBD 
(i?DD^>if>^©l Si^tUT) ; 0. 1ml© 
T b (benz)s bipy* (i?^fMM75 © 1 

sti/T) . &m&iz. mcom^\mi oonmt^ 

fc. 1^2 0 nmffl^>!)Aig& 1 0" 5 5 

un-;n'^viTmffl*ffi$-a-, *HTf$ 2 0 0 nm 

©7JP5ri)ATtai/L «g©IEft£ I TOtC&gS 

n, rn«5 L ^t*>?A©a^-pfcs^#tt^--f >&ir? 



i5 



imi] 2<a©ge*yhxi^^ hn-^^g&^-r^ 

*^iotH h d;U5 ^2/-fe> h^©m 1 ©03 
[02] 2®©«&;*-:7>XI^ hD-«^i7^2r^T5 
©«i§*^-rgi^STa&5. 

[S3] 2<@©Stt^-yhXl/i; hD-.y^^S:fl-r^ 
*^W©#tSxW^ ho;P5^s/-fe>h^©^3©09 

[04] 3i©gtt^t-xi/i? hnr 7 ^Ii£lrt'5 
*3S9§©*t8xl^ hn;W5^y-{r>h^©<6©«a|© 

[&^©I8?i] 

1 mm 

2 sgift^sttmsji ov-k) 

4 B2ms (*y-H) 

3 1 pstMfii GE?L£3H4$mji) 

±©&#£^irr5fg*tm 

33 n^rsamn (nttm&ttftm) 



[@i] 



[02] 



[03] 



[04] 



J°i 



-4 

-33 

-32 





31- 



-4 

-33 

-32 



F-fy«5ftftH 51259 Vh*f> is 
7— 



F^f!ya»*ftH 52076 7— e 

D— *#x— £ i 8 

(72)5H8# v;nr* A— fe* 

Mymnxmm 52066 7— ^ 
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